CONTROL CIRCUIT OF ELECTRONIC BALLAST FOR FLUORESCENT 

LAMP 

FIELD OF THE INVENTION 
[0001] The present invention relates to an electronic ballast for a fluorescent 
lamp, and more particularly, to a control circuit of an electronic ballast for a 
fluorescent lamp that provides abnormal voltage protection and automatic re-lamp 
functions. 

BACKGROUND OF THE INVENTION 
[0002] In recent years, electronic ballasts have been widely used for fluorescent 
lamps due to their smaller size, lighter weight, better efficiency from higher working 
frequency, and longer lifetimes of both the lamp tubes and the ballasts themselves. 
[0003] In general, despite the many advantages of electronic ballasts, an intemal 
circuit of an electronic ballast according to a prior art is easily affected by a variation 
of the ballast's operation load. In other words, when some operation characteristics of 
a fluorescent lamp tube change due to defective conditions, such as broken tube and 
gas leakage, the electronic ballast thereby starts to malfunction. In some cases, the 
electronic ballast is therefore burned out, or even goes into flames and causes a fire 
accident. 

[0004] Moreover, when a defective lamp tube is taken down for replacement 
from a fluorescent lamp equipped with an electronic ballast according to a prior art, 
the electronic ballast does not stop generating high voltage output, which puts a 
worker replacing the defective tube under a great danger of electric shock. 
[0005] When a defective lamp tube is taken down and a new or functional lamp 
tube is installed for a fluorescent lamp equipped with an electronic ballast according 
to a prior art, a supply voltage to the fluorescent lamp has to be switched off and on 
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again in order to light the newly installed lamp tube. When the fluorescent lamp is in 
parallel connection with a large number of fluorescent lamps driven by a single power 
supply such as in a large hall, such a power interruption is undesirable, 

SUMMARY OF THE INVENTION 
[0006] Accordingly, the present invention is directed to a control circuit to be 
used along with an electronic ballast according to a prior art for a fluorescent lamp 
that obviate the problems due to limitations and disadvantages of the related art. 
[0007] An advantage of the present invention is to provide a control circuit that, 
when an abnormal high voltage due to a broken lamp tube, a gas leakage, and other 
problems occurring on a fluorescent lamp, prevents an electronic ballast from burning 
out and minimizes a possibility of a fire accident. 

[0008] Another advantage of the present invention is to provide a control circuit 
that, when an abnormal high voltage due to a broken lamp tube, a gas leakage and 
other problems occurring on a fluorescent lamp, automatically stops an oscillation 
circuit in an electronic ballast to continue output a high voltage such that a defective 
lamp tube can be removed safely. 

[0009] Another advantage of the present invention is to provide a control circuit 
that, when a new or functional lamp tube is installed to replace a defective lamp tube, 
automatically starts an oscillation circuit in an electronic ballast to light the newly 
installed lamp tube without switching off and on a power supply to the fluorescent 
lamp first. 

[0010] To achieve these advantages, a control circuit according to the present 
invention includes a protection circuit and an automatic re-lamp circuit. The 
protection circuit detects an abnormal high alternating current (AC) voltage at an 
output terminal of an electronic ballast and brings down an input direct current (DC) 
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voltage to an oscillation circuit of the electronic ballast. The oscillation circuit 
thereby stops its oscillation and the electronic ballast ceases to output an AC voltage. 
On the other hand, the automatic re-lamp circuit, when a new or functional lamp tube 
is installed, starts the oscillation circuit of the electronic ballast and therefore the 
newly installed lamp tube is lighted automatically. 

[0011] It is to be understood that both the foregoing general description and the 
following detailed description are exemplary and explanatory and are intended to 
provide further explanation of the present invention as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0012] The accompanying drawing, which is included to provide a further 
understanding of the present invention and are incorporated in and constitute a part of 
this specification, illustrates an embodiment of the present invention and together with 
the description serve to explain the principles of the present invention. 
[0013] Figure 1 is a circuit diagram showing an input power supply, an 
electronic ballast, a fluorescent lamp tube, and a control circuit according to an 
embodiment of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 
[0014] To disclose in details the objectives, characteristics, and features of the 
present invention, an embodiment of the present invention along with the 
accompanying drawing will be described in the following. 

[0015] A control circuit according to the present invention is structured along 
with an electronic ballast according to a prior art and controls an operation of the 
electronic ballast. 

[0016] Figure 1 is a circuit diagram showing an input power supply, an 
electronic ballast, a fluorescent lamp tube, and a control circuit according to an 
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embodiment of the present invention. As shown in Figure 1, the control circuit is 
marked inside a rectangle box. Outside the box are circuits of an input power supply, 
an electronic ballast and a lamp tube. The control circuit includes a protection circuit 
and an automatic re-lamp circuit. 

[0017] The protection circuit connects an output terminal P8 of the electronic 
ballast to a ground via a capacitor Cll and a resistor R8 in a series connection. A 
junction between the capacitor Cll and resistor R8 is connected to an anode of a 
diode D12. A cathode of the diode D12 is then connected to a resistor R9 that in turn 
is connected to the ground via a capacitor C12. The resistor R9 and capacitor C12 
forms an integrator circuit. The capacitor C12 is in a parallel connection with a 
resistor RIO. The resistor RIO, capacitor C12, and resistor R9 are all connected to a 
cathode of a Zener diode D13. An anode of the Zener diode D13 is connected to the 
ground via a capacitor C13 and to a gate of a SCR thyristor THl. A cathode of the 
SCR thyristor THl is coimected to the ground. On the other hand, an anode of the 
SCR thyristor THl is connected to a junction between a resistor R5 and a resistor Rl 
inside the electronic ballast and a cathode of a diode Dll. An anode of the diode Dll 
is connected to a terminal P3 of a primary winding TIA of a driving transformer of 
the electronic ballast. 

[0018] The automatic re-lamp circuit coimects a direct current (DC) voltage 
positive output terminal of a filtered and rectified input alternating current (AC) 
power supply to a resistor Rll. The resistor Rll is connected to the ground via a 
series connection of a resistor R12 and a capacitor C14. A junction of the resistor 
Rll and resistor R12 is connected to a terminal P4 of a fluorescent lamp tube's 
filaments via a line A. A resistor R13 connects a junction of the resistor R12 and 
capacitor C14 to an anode of diode D14. A cathode of the diode D14 is connected to 
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a base of a transistor Q3. An emitter of the transistor Q3 is connected to the ground. 
A collector of the transistor Q3 is connected to the anode of the SCR thyristor THl 
within the protection circuit. 

[0019] An operation procedure of an embodiment of the present invention as 
illustrated in Figure 1 is described as follows. 

[0020] When a lamp tube of a fluorescent lamp becomes defective such as the 
lamp tube is broken, the lamp tube has a gas leakage, etc., the lamp tube cannot be 
lighted and cannot function as a normal operation load to an electronic ballast of the 
fluorescent lamp. Thus, an abnormal high AC voltage is generated at an output 
terminal P8 of the electronic ballast. The abnormal high voltage not only can put a 
worker under a great danger of electric shock, but also can damage the electronic 
ballast easily. 

[0021] The aforementioned protection circuit functions as follows. The 
abnormal high AC voltage at the terminal P8 is coupled to the diode D12 via the 
capacitor Cll. The AC voltage is rectified by the diode D12 into a DC voltage and 
the DC voltage is applied to the Zener diode D13. When the DC voltage exceeds a 
working voltage Vz of the Zener diode D13, the Zener diode D13 is turned on and the 
DC voltage is applied to the gate of the SCR thyristor THl. The SCR thyristor THl 
therefore enters an ON state and brings down an input voltage to the electronic ballast 
to a low level at the junction between the resistor R5 and resistor Rl. The SCR 
thyristor THl is latched and remains the ON state until the defective lamp tube is 
replaced. 

[0022] On the other hand, the driving transformer Tl (not shown in Figure 1) of 
the electronic ballast has its primary winding TIA series-connected to a filament of 
the lamp tube and its two secondary windings TIB and TIC connected to bases of 
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transistors Ql and Q2 respectively. The transistors Ql and 02 form a half-bridge 
oscillation circuit inside the electronic ballast. Under a normal operating condition, 
TIB and TIC make the transistors Ql and Q2 to continue oscillating and therefore 
generate a high voltage output. When the SCR thyristor THl inside the protection 
circuit is turned on, the terminal P3 at an end of the TIA is grounded via the diode 
Dll and the SCR thyristor THl. The half-bridge oscillation circuit therefore stops 
functioning. 

[0023] Due to the foregoing two scenarios, the oscillation circuit of the 
electronic ballast stops oscillating and thereby ceases to generate an abnormal high 
AC voltage. 

[0024] In addition, the capacitor C12 and resistor R9 forms an integrator circuit 
whose major function is to detect whether the aforementioned high voltage coupled 
via the capacitor Cll is normal or not. If the DC voltage rectified by the diode D12 
has a delay time less than 1 second after going through the capacitor C12 and resistor 
R9, the aforementioned high voltage is considered to be a normal transient voltage 
pulse used to light the lamp tube. With an appropriate selection of the capacitor C12 
and resistor R9, the transient voltage pulse will not trigger the SCR thyristor THl. On 
the other hand, if the DC voltage rectified by the diode D12 has a delay time greater 
than 2 seconds after going through the capacitor C12 and resistor R9, an accumulated 
voltage due to an integral effect from the capacitor C12 and resistor R9 will pass 
through the Zener diode D13 and therefore turn on the SCR thyristor THl. Besides, a 
major function of the capacitor C13 is to prevent an interference from high frequency 
noises. 
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[0025] The aforementioned automatic re-lamp circuit functions as follows. The 
DC voltage obtained from filtering and rectifying an input AC power supply affects a 
base bias of the transistor Q3 via the resistor Rll, R12, capacitor C14, and diode D14. 
[0026] Under a normal condition with a functional lamp tube, a low-impedance 
path is formed from the line A, lamp tube filaments P4 and P3, the primary winding 
TIA of the driving transformer, and then to the ground. The low-impedance path 
brings down a DC voltage at the junction of the resistor Rll and R12 to a low level 
such that a base bias of the transistor Q3 cannot turn on the transistor Q3. 
[0027] When the lamp tube becomes defective such as the lamp tube is broken, 
the lamp tube has a gas leakage, etc., an abnormal high voltage is generated at the 
output terminal P8 of the electronic ballast. The high voltage goes through the 
capacitor Cll, resistor R8, diodes D12, Zener diode D13, and then triggers the SCR 
thyristor THl. After the SCR thyristor THl is tumed on, there is almost no electric 
current flow through the primary winding TIA of the driving transformer. The 
oscillation circuit of the electronic ballast stops oscillating and thereby the protective 
function of the control circuit is achieved. The transistor Q3 is still not turned on up 
to now. 

[0028] When the defective lamp tube is removed, the low-impedance path 
including the line A becomes a high-impedance path and the transistor Q3 obtains a 
base bias through the resistor Rll, R12, R13, and diode D14, that is high enough to 
turn the transistor 03 on. As the transistor Q3 is in a parallel connection with the 
SCR thyristor THl, the transistor Q3's being turned on is equivalent to shorting the 
anode and cathode of the SCR thyristor THl. The SCR thyristor THl is therefore 
reset and returns to an OFF state. The oscillation circuit of the electronic ballast still 
cannot oscillate and generate high voltage output. 
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[0029] When a functional lamp tube is installed, the path including the line A, 
filaments P3 and P4, the primary winding TIA of the driving transformer and the 
ground becomes a low-impedance path again. The low-impedance path brings down 
a DC voltage at the junction of the resistor Rll and R12 to a low level such that a 
base bias of the transistor Q3 cannot turn on the transistor Q3. The terminal P3 is not 
connected to the ground as the transistor Q3 is not tumed on and the SCR thyristor 
THl is reset to an OFF state. An electric current begins to flow through the primary 
winding TIA of the driving transformer and the oscillation circuit of the electronic 
ballast is started to light the lamp tube. The fluorescent lamp now returns to the 
normal condition as described earlier. 

[0030] A major function of the capacitor C14 is that, under a normal lighting 
condition, an AC voltage from the line A is by-passed to the ground via the capacitor 
C14 so that the transistor 03 's normal operation is not affected. 

[0031] It will be apparent to those skilled in the art that various modifications 
and variations can be made in the fabrication and application of the present invention 
without departing from the spirit or scope of the invention. Thus, it is intended that 
the present invention cover the modifications and variations of this invention provided 
they come within the scope of the appended claims and their equivalents. 
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